A Cellular Neural Network (CNN), also known as Cellular Nonlinear Network, is an array of dynamical systems (cells) or coupled networks with local connections only. Cells can be arranged in several configurations; however, the most popular is the two-dimensional CNNs organized in an eight-neighbor rectangular grid. Each cell has an input, a state, and an output, and it interacts directly only with the cells within its radius of neighborhood r: when r = 1, which is a common assumption, the neighborhood includes the cell itself and its eight nearest neighboring cells (see Fig. 1 ). In general, the state of each cell, and hence its output, depends only on the input and the output of its neighbor cells, and the initial state of the network. By varying the values of the connections among cells (i.e., its interaction weights), a CNN can present a large number of dynamics, as proven by Gilli et al. (2002) .
Figure 1: Two-dimensional CNN withradius of neighborhood r=1': the red cell has nine neighbors (the eight blue cells and itself ).
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Among the numerous applications of CNNs, image processing is probably the most widespread (vision systems based on CNN computers are commercially available), even though recent studies have proved that they can be also used for simulations in fluid dynamics (Kocsárdi et al., 2009 ) and statistical physics (Ercsey-Ravasz et al., 2008) .
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• 1 Standard CNN model A standard two-dimensional CNN is defined on an M N rectangular array. Therefore, in order to calculate the state of the cells on the boundary of the array, it is necessary to define the boundary conditions of the network, as shown in Fig. 3 Furthermore, technology has changed dramatically in the past few years: nowadays, it allows the integration of multiple, even thousands, processors on a chip. The high working frequencies of such processors force to use mainly local communications which have the further advantage of reducing the wiring required and power consumed.
